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Microstructure and Properties of Alloying ZG40Cr25Ni20 Steel after Solution Treatment
Lu Wangke, Zhou Wengian, Sun Yufu, Yu Genjie
(School of Electro-mechanical Engineering, Zhongyuan Institute of Science and Technology )

Abstract: The microstructure and properties of ZG40Cr25Ni20 steel with 5% Al, 0.6% Tiand 0.6% W after solu-
tion treatment were investigated. The results indicate that the tensile strength of ZG40Cr25Ni20 is increased with
the addition of alloying elements, and the elongation is decreased to about 11% of the ones before addition, which
presents brittle fracture. However, the high temperature elongation is increased significantly with many dimples
and tearing edges existing on the tensile fracture surface, and high toughness at high temperature is presented.
With the addition of Al, Ti and W elements, after 1 200 C X5 h oil cooled, the hardness is increased further due
to the formation of Ni; Al phase and TiC and WC particles with high hardness and high stability, where the wear-
resistance at room temperature and 600 ‘C dry friction condition are improved.
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Fig.1 XRD pattern of as-cast ZG40Cr25Ni20 steel
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Fig.2 SEM morphologies and energy spectrum analysis of as-cast and 1 200 C X5 h oil cooled specimens

B A BB 3 W 2 o3 AT A AR AL - 2 o = AR R [ Bk
T o X5 AL AR 0 RE IS 4 A K B A R BR T Fel Cr,
Ni f1 C IR AN AR Z 1 AL 4545 H T AR F1 53 A
A, HIE R Y M. 21200 C X5 h il . 414 ik
A B S R ARG P W B,y A R s
INCEARAE 200 nm A, AHXTF 1 200 C X4 h Al
1200 CX6 h, &I 1200 CX5 h ity MHE55 1 &y
57, H 241 300 CLRIR 2 h J5 . 89 & A b . JF B
MG . HILHE LB T 281 200 'C X5 h .
904

2.2 ALTIi\W EEAF ZG40Cr25Ni20 e 4 1

2.2.1  fifhERE S BT

3 A4k G A A ZG40Cr25Ni20 4 7E % iR
F 900 Crl T2 tERe. WTLEH . SR T. A4
JCR B HNASE ZG40Cr25Ni20 STz 5 BE A Fr T . (H
RAPK R E TR, 76900 CE R T . Hohm B ¥4 i
TR AH R A G A ZGA0Cr25Ni20 B9 fif & 3 W 25 48
L3k 43.8%



4l ZGA0Cr25Ni20 A9 [ 17 20 21 K 1k e 1 B 5

BER A

80T B2 4z M
O s
soor 7 7 43
& 400
= 1o &
B 300t ﬁ
i 14 &
i 200
Zin)
0 1 0

S| 00T = 90T
PRANTL,ALW ZG40Cr25Ni20  ZG40Cr25Ni20

B3 FRREKAET ZG40Cr25Ni20 4R £ & & 900 CTF A F 4k
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Fig.4 SEM morphologies of tensile fracture of alloying
G40Cr25Ni20 steel after solution treatment at room

temperature and 900 C
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Fig.7 SEM morphologies and EDS analysis of worn surface in ZG40Cr25Ni20 steel
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